Induction of tumor necrosis factor-alpha and its receptors during differentiation in myeloid leukemic cells along the monocytic pathway. A possible regulatory mechanism for TNF-alpha production.
We examined the characteristics of tumor necrosis factor (TNF) receptors expressed on immature mouse myeloid leukemic cells (M1), M1 cells induced to differentiate into macrophages, and macrophage cells (Mm1 cells) by binding studies with radioiodinated TNF. Scatchard analysis of TNF binding revealed that a single class of high affinity receptor was present and that 750-1,100 receptors were expressed on each immature M1 cell. The number of TNF receptors was increased 1.5-2-fold on differentiated M1 cells and 4-5-fold on Mm1 cells with no change in affinity. The addition of interferon-gamma (IFN-gamma) up-regulated the expression of TNF receptors in differentiated M1 cells and Mm1 cells, while immature M1 cells were insensitive to IFN-gamma. The number of TNF receptors on the differentiated cells was increased 4-5-fold by the treatment with IFN-gamma with no change in the binding constant. The affinity of TNF receptors to human TNF-alpha (Kd = 1.7-2.8 nM) was lower than that to murine TNF-alpha (Kd = 0.2-0.7 nM). The assays for cell growth and [3H]thymidine incorporation suggested that no relation exists between the sensitivity of the cells to TNF-alpha and the number of TNF receptors. Enhancement of TNF-mediated cytotoxicity by the treatment with IFN-gamma did not correlate with increases in the number of TNF receptors. Cytolytic assays using L929 cells demonstrated that the amount of constitutive and lipopolysaccharide (LPS)-induced secretion of TNF-alpha was markedly increased during differentiation. Both the constitutive expression and IFN-gamma-mediated superinduction of TNF receptors, and the constitutive and LPS-induced secretion of TNF-alpha were closely related to the extent of cellular differentiation along the monocytic pathway. The time course of LPS-induced TNF-alpha activity showed a rise-and-decline profile with a peak at 2 h. On the other hand, the time course of the number of cell surface TNF receptors showed a decline-and-rise profile, a mirror image of the TNF-alpha activity time course profile in the supernatant. Anti-TNF-alpha antibody treatment blocked the LPS-induced down-regulation of TNF receptors and increased TNF-alpha mRNA accumulation. We discussed "an autoinhibitory system" in which an internalization of secreted TNF-alpha mediated by its own receptors is involved not only in decreasing TNF-alpha activity in the supernatant but also in reducing TNF-alpha mRNA expression.